Abstract-The cupola is a furnace used for melting steel scrap, cast iron scrap, and ferroalloys to produce cast iron. Its main energy source is coal coke. It is one of the oldest methods of producing cast iron, and it remains the dominate method because of its simplicity and low fuel cost. Cupolas range in size from 18 inches to 13 feet in diameter, and can produce up to 100 tons per hour of cast iron. Gearbox plays an important role in the productivity of the cupola furnace. Gearboxes are frequently used in machine system for power transmission, speed variation and/or working direction. Dynamic modeling of gear vibration offers a better understanding of the vibration generation mechanism as well as dynamics behavior of the gear transmission of in the presence of gear tooth damage. Because of their ubiquity and importance, gearboxes have received considerable amount of attention in this respect. Gear housing is a main part of a gear system. Due to external excitation and internal excitation, vibration response takes place with a lot of noise generated, which may affect the normal functions of the whole gear system. The vibration response of a gear system has been studied,In detail.
I. INTRODUCTION
Today's era is marching towards the rapid growth of industrialization. Faster is production i.e. profit. Every company is basically looking after customer satisfactions. To achieve this, company takes care of following parameter. Reduced lead time. Increase quality Higher production with less optimal cost etc.
The present thesis works on new design and Analysis of gear box for cupola material handling trolley. Due to large time taken by an existing gear box, lead time of production was more. Casting processes now a day's becoming the key process of metal manufacturing because a wide range of materials suitability also economic. The apparently simple looking activity involves several steps; the first of which is the design of the part itself and specification of material to be used. This information is used by an engineer while choosing the right casting process, and then designs the system necessary to get the molten metal into all regions of the part to produce a sound casting. Two major considerations in the casting design are the quality of the final product and the yield of the casting both of which heavily depend upon the rigging system used.
The use of newer technologies CAD, CAE has given exposure to work in any field of engineering. It helps researcher to think practically and check the ideas of research in actual environment.
Gearboxes are frequently used in machine system for power transmission, speed variation and/or working direction. Dynamic modeling of gear vibration offers a better understanding of the vibration generation mechanism as well as dynamics behavior of the gear transmission of in the presence of gear tooth damage. Because of their ubiquity and importance, gearboxes have received considerable amount of attention in this respect. A significant number of paper have been published concerning the problem.
In some studies viz. Barelmus(2001); Howard et al.(2001) ; Vinayak and Singh(1998); Haung and Liu(2000) ; the researchers developed sophisticated models which took into consideration the most important dynamic factor in gearboxes such as periodic changes in tooth stiffness, the excitation from gear transmission errors, the coupling effect between torsional and lateral vibration of the gears and shaft. In addition, another approach focused on modeling the tooth mesh since the main source of vibration in a geared transmission system is usually the meshing action of the gears e.g. Parker (2000); theodossiades and Natsiavas (2000); Velex and Maatar(1996) . The interaction of non-linear effects such as effects of friction forces at the meshing interface and gear backlash with the time-varying mesh stiffness.
Considerable amount of attention in this respect. A significant number of paper have been published concerning the problem.
In some studies viz. Barelmus(2001); Howard et al.(2001); Vinayak and Singh(1998); Haung and Liu(2000) ; the researchers developed sophisticated models which took into consideration the most important dynamic factor in gearboxes such as periodic changes in tooth stiffness, the excitation from gear transmission errors, the coupling effect between torsional and lateral vibration of the gears and shaft. In addition, another approach focused on modeling the tooth mesh since the main source of vibration in a geared transmission system is usually the meshing action of the gears e.g. Parker (2000); theodossiades and Natsiavas (2000); Velex and Maatar(1996) . The interaction of nonlinear effects such as effects of friction forces at the meshing interface and gear backlash with the time-varying mesh stiffness.
II.
PRESENT STATE OF PART Cupola is used to melt different metals in the industries for the manufacturing of a certain product. Cupola furnace is placed at certain height from the ground in the Jadhav industry at Amravati. To carry material into the cupola furnace from the ground trolleys are required. Presently, trolley is carrying 220kg coal in 26sec to the cupola furnace. To increase the productivity of cupola, the speed of the trolley must be increased. The operation of trolley is based on the gear box. So, to increase the speed of the trolley, the speed of the output shaft of the gearbox must be increased. In order to increase the speed of the gearbox, we have to design a new gear box. The gear box must be properly designed following all Indian norms. In addition to its proper design, it must be analyzed under various loading conditions. Proper design of gearbox avoids stresses causing failure, which might occur due to its continuous use. 
III. PROBLEM IDENTIFICATION
The current speed of trolley need to be increased to reduce the time span for feeding material into the cupola. Currently the trolley requires 26sec to carry 220kg coal at the height 24ft.so, company want to reduce the time required to carry the coal. In order to reduce the time we have to reduce the time we have to increase the speed of trolley. For increasing the speed of trolley, the speed of the o/p shaft of the existing gear box must be increased. For increasing the speed we have to design a new gear box. To check for the design of new gear box is safe or not, FEM analysis of the newly design gear box need to be done.
IV.
LITERATURE REVIEW 4.1. Mathematical modeling An author [1] deals with mathematical modeling and computer simulation as a tool for aiding gearbox diagnostic inference.The results of computer simulations and results obtained by laboratory rigs and field practice are compared. For investigation by computer simulations, different factors were taken into consideration. and found that various errors which are responsible to reduce the speed of gearbox they should be minimized at early stage and they are • Design Errors.
• Production technology errors.
• Operational errors.
• Change of condition errors.
[1]
Finite element approach
In this paper [2] author simulated the dynamical behavior of a speed-increase gearbox using a finite element method. The profile errors were determined by the gear precision and the time variable stiffness curves of the meshing gears were using a 3D contact finite element method. After Stiffness excitation and error excitation were determined and the dynamic model of the speedincrease gear box was established, the normal frequencies of the whole gearbox and the vibration responses of the gearbox and transmission shaft were analyzed. The curve of meshing stiffness was computed using a 3D contact finite element method for gearing. The curve of error expressed by a simple harmonic function. A 3D finite element model for dynamic analysis of the speed-increase gearbox was created with a view to studying its normal characteristics and its vibration response. The result suggested that sympathetic vibration phenomenon will not occur in this speed-increase gearbox, when it comes into operation. Author [3] proposed the systematic method for identifying contradiction of casting process which enhanced the conversion capability from specific problem to standard problem; whilst improved the feasibility of theory of TRIZ. It was observed that the integration of the systematic method and solving tools of TRIZ increased the efficiency of casting process optimization.
Optimization approaches
The Theory of Inventive Problem Solving (TRIZ), one of the most innovation theories, has long recognized that the essence of solving problem is to eliminate the contradictions existing in technical systems, and has provided some tools and approaches to remove these conflicts. For this issue, a few researches have made some progress. Some scholars combined Quality Function Development with TRIZ to answer the questions in design process. Author [4] did the experiment at an ordinary back-to-back test rig as shown in figure. The load torque was provided by a hydraulic rotary torque actuator which remains the external torque constant for any motor speed. The test gearbox operates at a nominal pinion speed of 1800 rpm (30 Hz), thus the meshing frequency was 420 Hz. The input torque load applied to the system was 400 Nm. The test gears were dynamically isolated from the slave gears in back-to-back configuration. The major parameter of the gear-pair is shown in table 1. These parameters are also used in the model. 
Experimental set-up Approach

